Atrial natriuretic factor-induced egression of cyclic guanosine 3':5'-monophosphate in cultured vascular smooth muscle and endothelial cells.
The induction of cyclic GMP formation in target tissues, i.e. vascular smooth muscle and endothelial cells, by atrial natriuretic factor is followed by its egression into plasma and urine. Since the extracellular appearance of this cyclic nucleotide is used as a marker of atrial natriuretic factor's biological activity, the present study was designed to investigate the characteristics of its egression to the extracellular fluid. In contrast to cyclic AMP, whose profile of egression in time closely follows its intracellular levels, cyclic GMP egression begins with the intracellular decline but continues for a prolonged period, even accumulating for up to 24 h in the extracellular medium. The relative egression of cyclic GMP decreases slightly in the presence of phosphodiesterase inhibitors. On the other hand, the process is sensitive to temperature, inhibited by such agents as probenecid, and occurs against a gradient of 7 orders of magnitude. Large increases of cyclic AMP, as induced by forskolin, can effectively compete for the cyclic GMP transport system, resulting in a 3-fold rise in intracellular cyclic GMP levels, which corresponds to a 3-fold decline of extracellular accumulation. Although the biological significance of cyclic GMP egression is unknown, the results of this study suggest that the process may be one of the significant contributors to the control of cyclic GMP levels in the cell with potential physiological consequences.